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COMPACT FAN WITH NOVEL B EARING ARRANGEMENT 



The invention relates to a bearing arrangement, 
particularly for a compact small-size fan, having a central 
driving motor held by a flange and a bearing support tube. 
The fan has an impeller which is fastened at the rotor of the 
driving motor, a bearing unit for the shaft of the driving 
motor and a housing surrounding the impeller forming a flow 
duct* 

In small-size fans, ball bearings or slide bearings are 
used for supporting the shaft of the driving motor. For 
example, EP-A- 01 00 078 describes an axial fan in which two 
ball bearings are provided in order to carry the shaft of the 
driving motor which itself, via a rotor floor, is connected 
with fan blades. The bearing of the shaft by such ball 
bearings offers the advantage of a high consistency of 
rotational speed of the axial fan. 

Slide bearings for electric motors and for fans are 

described, for example^ in DE-A-20 16 802, US 33 87 153 and 
DE-A-34 17 12j7. 
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Specifically, a bearing arrangement is Known from C£- A - 20 
16 802 wherein a ring groove is disposed in the wall off the bcre 
of a bearing support part and is in alignment with another ring 
groove in the circumference of a bearing bush, and into which a 
radially elastic detent element is inserted. The width of the 
grooves permit an axial play between the bearing bush and the 
bearing part. However, a bearing arrangement of this type is 
relatively hard to manufacture because a groove must be placed 
in the bearing part as well as in the bearing bush which is 
undesirable with respect to manufacturing because of the 
required additional processing step. 

Also in the bearing arrangement described in US 33 87 153, 
the bearing bush has grooves on its outer circumference into 
which O-rings are placed., which O-rings are used for the 
sealing-off of the lubricant. In this known bearing 
arrangement, the slide bearing unit is constructed of two parts 
which, by a spring ring mounted at the end of the shaft, are 
prestressed with respect to centering the rotor. Because of the 
additional grooves in both slide bearing parts, this known 
bearing arrangement is also costly with respect to manufacturing 
and is also difficult to assemble because of' the multipart 
construction of the slide bearing. 

The small size fan described in DE-A-34 17 127 uses a 
sintered body provided with steps which is housed in a bearing 
tube with faces which correspond to the steps of the sintered 
bodies. The sintered body is secured at the steps of the 
bearing tube by :an intermediate element for which a spring 
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spacing element may possibly be used. In the case of this k.-own 
small-size fan, the position of the shoulders of the sintered 
body must be assigned precisely to the steps of the bearing 
tube, which, as far as the manufacturing is concerned, may also 
lead to problems. 

With respect to the consistency of the rotational speed, 
sintered bearings are inferior to ball bearings, but are 
preferable with respect to noise. 

Therefore, depending on the desired use, axial fans, while 
in other respects are of the same construction, are either 
expediently equipped with sintered bearings or with ball 
bearings. If a high rotational consistency is desired, ball 
bearings must be preferred. However, if the axial fan is to 
operate at a particularly low noise level, sintered bearings are 
more preferred. 

Even though the user normally does not evaluate the 
bearing, it is a significant advantage for a manufacturer to be 
able to design the bearing of an axial fan such that this fan 
may then be equipped with either a ball bearing or a slide 
bearing. An axial fan, which is compatible with being equipped 
with a slide bearing or a ball bearing would therefore represent 
an important advantage. 

It is therefore the object of the present invention to 
provide for an axially compact small-size fan having a bearing 
arrangement which permits the use of a bearing unit which is 
easy to manufacture an,d in which this slide bearing can be 
replaced by a/ball bearing without any difficulty. 
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A bearing arrangement according to the 

to cne invention is 
achieve i n that the bear'nc unit i, k 

k , 5 1C 18 braceci between a first 

shoulder of the bearing suppc-t tub* .„„ 

9 s-^c.t tube and a second shoulde- c * 
• cl-r. .x.. nt eMper . tins wUh bearin9 ^ 

r« thi. be. ri „ s irransement th , fcearing ^ 

*«h. , or .„„,,.. may be £oraed by pro jection t 

nw. rtIy lBt0 the ineerior , „ roeor . bottom _ side Md 

— r -hich acts upon ehe end 0£ the beirinj 
oppose the roeor bottom> aM coMists ^ ^ 

.<«.»« cooperatin, with the be.rin, support tube. 

». bearino arra„ 3 e m .nt My be „„ d very advanta5eou 
» -11, c= npac t «u-.l,. tans for eh . cooUng o£ 
electrical components. 

in this manner, the slide .earing unit reguires no grooves 
and rings inserted into it for its f»«* 

ror its fastening in the small-size 
ran, and in addition wi*.^,,* 

aition. without any significant structural 

c anges, can be replaced by a ball bearing. Ins tead of the 

h 6 bSarin9 UnU * SUCh « * accomplished using two ball 
hearings separated by a spacing sleeve provided between the two 
shoulders. 

A fastening of the closure constructs, as a plastic 

P«< «Mch braces the bear in , unle betuee „ . ^ ^ , ^ 

;r;° f b " rlnS — * — i- — n Patent 

Application P 37 31 710 s » n * * . 

■»i /io.5 and is constructed with a 

bayonet-type ensure »,t.„. r . xh . bayonet _ typ . ^ 
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located at the inner bo « o£ £he bear . n; >u?port ^ ^ 
requires .. surrounding radial sroov « „, ich can fc> ^ 
by machining. This machining causes relatively high costs. 

A further development of the invention consists of the 
fact that th, closure element is a bayonet-type closure element 
In this manner, a particularly fast assembly of th. bearing 
arrangement becomes possible: t„. b . aring $upport ^ ^ 
contain a first rubber rin s . a pl ., tic lleev< „ d , ^ 
rubber rin g . Here, the bearing unit .no th. rubber rings and 
•X..v. are pushed onto the abaft with th. b.arin, unit then 
being braced by the bayonet-type closur. element between its 
.holder a„ d the ahould.r of th. b.aring support tube. 

Another further d.v.lopm.nt of th. inv.ntion consists of 
providing a plastic sleeve between the first shoulder and a 
collar of the slide bearin, unit resting against the second 
Shoulder. in addition, one rubber ring r.sp.ctiv.ly may be 
provided betw.. n th. first shoulder and th. sl.eve. and 
b.tw..„ the sl..v. and the collar. Even without these rubber 
rings, an elastic b.aring exists and no rigid press fit. 

It is also advantageous for a sleev. consisting of an 
•lastic mat.ri.l, such as rubber, to b. arr.ng.d between the 
first shoulder and a collar of th. slid, b.arin, unit which 
r.sts .gainst th. second should.r. In this manner, th. 
sint.r.d body of th. slid, b.arin, unit may b . d. !i9 „,d to b. 
thinn.r which m.ans, in turn, that this ,i„t.r.d body may b. 
pr.ss.d. As a r.sult, it b.com.s possibl. to provid. at th. 
b.aring surf ac. of th.-,h.ft in th. bor. of th. sint.r.d body, 
a r.c.ss wh.reby the bearing surface is reduced. 

- 5 - 
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*». sieeve consistin, ef the , lijtic ^ 

"PP- t ub e pointi „, teuard insis> o£ ^ ^ , 
«»1 Action, the sieev. consisti „ 9 of th , ^ 
- -end to th. end o, the thic*.„i„ 9 „, a facing - 
th. ^r,t ^ lUt or beyond tMa end . in ^ 

; ; T of t , elastic _ ui u ; - 

t». be„ lns , uppert tub , „ d ^ si . de t ^ 

» £ urth.r o.ve lop „e„t of the inventlcn consistj 
a « thati betuaen the flrjt shouidec sm ^ ^ 

u„n w hich r „ ta asainst th . ^ shouj 

an ad ditlonal ru6fc6r rins and a piasti£ ^ ^ 

LIT' ™ s type of a desl9n u > — 

hoard^T' U U alS ° MV ""»«°" a P^nteo circuit 
>oard to b . connect . d uUh u< bearing juppor£ t ^ ^ ^ 

»»-l.ting part, bacausa , .„ tMa Mnner> >n >xp<(nent 
POssiMUtv U ereatad for the housins o( ^ 
•lectriM! components io th . £an _ 

Other objects. advantage .»„ novel £eatures o£ 
P-.nt invention win becone appare „ t ^ ^ 
taxied description o £ the invention w„en considered i„ 
conjunction with the accoapanying dra ^„, s- 
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Figure 1 shows a sectional view c f a f irst embodiment of 
the bearing arrangement cf a small-size fan; 

Figure 2, in the right and the left half respectively, 
shows a sectional view of a second and third embodiment of a 
bearing arrangement for a small-size fan; 

Figure 3 shows a sectional view of a fourth embodiment of 
the bearing arrangement with a printed circuit board connected 
with the bearing support tube; 

Figures 4 and 5, respectively, show sectional views of a 
fifth and sixth embodiment of the bearing arrangement which are 
similar to the third embodiment; 

Figure 6 shows a seventh embodiment of the bearing 
arrangement which is similar to the third bearing embodiment 
shown at the right hand side of Figure 2; 

Figure 7 shows an eighth embodiment of the bearing 
arrangement which is somewhat similar to that shown in Figure 6, 

Figure 8 shows a ninth embodiment cf the bearing 
arrangement for supporting ball bearings and is similar to the 
embodiment of Figure 6; 

Figure 9 shows a tenth embodiment of the bearing 
arrangement similar to that of Figure 6, but with a spring clip 
retainer akin to that of Figure 8; 

Figure 10 shows an eleventh embodiment of the bearing 
arrangement similar to that of Figure .4, but with a different 
end cap design; and 

Figures 11 and 12, show the end cap of Figure 10 in greater 
detail. / 
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"Sure 1 shous , ,„ all .,i„ Un hJvins a jhaU t ^ ^ 
central driving motor 13 „,„ „ y , £lanse ^ ^ a 
support tube 5, and „ ltn an lspell „ „ fastcned m ^ i 

with tan blades 14 being fitted onto this impeller 12. The 
shaft 11, disposed in . slide bearing unit 15 which is braced 
between , shoulder 6 of the bearing support tube 5 and a 
Shoulder 7 of a bayonet-type closure element , inserted Into the 
bearing support tub, 5. The slide bearing unit 15 is fixed 
between the two shoulders 5, 7 by Its collar portion 5 and by 
two rubber rings 10 and a plastic sleeve 11. 

During the assembly of the bearing arrangement, the bearing 
support tub. 5 is first fitted onto the shaft 1. Then a first 
rubber ring 10 is inserted which abuts the shoulder 6 of the 
bearing support tube 5. Subsequently, the plastic sleeve li is 
inserted into the bearing support tub. 5. Then the other rubber 
ring 10 is placed at the outer end of the plastic sleeve 11 in 
the bearing support tub. 5. Then, the slide bearing unit 15 is 
inserted and th. bayon.t-typ. closure element 8 Is then finally 
connected with the bearing support tube 5, whereby th. b.artn, 
for the shaft 1 is closed off. 

in th. embodiment of Figure 1, instead of th. slid, b.aring 
unit 15, a ball b.aring may easily be used, in which case a 
double roller bearing is exp.di.ntly provided. At its out.r 
circumf.r.n«, th. ball bearing will then rest between the 
shoulders 6, 7 and be firmly fix.d in this position. Th. rubb.r 
rings 10 and th. plastic sle... u ar. not required in this 
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The housing 2, motor flange 4 and webs 3, which connect" the 
housing 2 with the motor flange 4, may be constructed of the 
sar.e material, or in one piece. It is also pcssible to mount 
the fan blades 14 by a ring (not shown) which is pressed onto 
the outer circumference of the rotor bottom 12. 

An important aspect of the invention is that the slide 
bearing unit 15 be fixed between two shoulders 6, 7 of the 
bearing support tube 5, or the closure element 8 connected with 
it, so that no groove or grooves need be placed in the slide 
bearing unit 15. 

In the right half of Figure 2, a second embodiment of the 
invention is shown which differs from the embodiment of Figure 
1. in that the rubber ring 10 is not provided between the 
Plastic sleeve 11 and the collar portion 9' of the slide bearing 
unit 15' , but rather is disposed between the collar portion 9' 
and the stop 7 of the closure element 8. 

In a third embodiment shown in the left half of Figure 2, 
a sleeve 16, which may consist of rubber, is provided between 
the shoulder 6' of the bearing support tube 5 and the collar 9 
of the slide bearing unit 15"; whereby the slide bearing unit 
15", is braced by the sleeve 16 between the shoulder 6' formed 
by a thickening of the bearing support tube 5 and the shoulder 7 
of the bayonet-type closure element 8. Instead of rubber, 
another suitable elastic material may also be used for the 
sleeve 16. 

As a result of this sleeve 16, the slide bearing unit 15" 
can be designed to be thinner on the order of a wall thickness 
of approximately 2 mm, so that it can be produced from a 

- 9 - 
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sintered body by pressing. Thus, it becomes possible in a 
simple manner to provide a recess 17 at the inner circumference 
of the slide bearing unit 15" by which the bearing surface 
between the slide bearing unit IS" and the shaft 1 is reduced 
considerably. if the slide bearing unit 15" has a larger wall 
thickness, it cannot be produced from a sintered body by 
pressing, which means in practice that a recess in the bore of 
the sintered body, which reduces the bearing surface, is 
difficult to provide. 

Figure 3 shows an embodiment of the invention which 
corresponds largely to the embodiment of Figure 1. In the 
embodiment of Figure 3, the slide bearing unit 15" is fixed 
between the shoulder 6 of the bearing support tubi 5' and the 
shoulder 7 of the bayonet-type closure element 8 which is 
connected with the bearing support tube 5'. In this embodiment 
a printed circuit board 20 connected to a power feed line 18 is 
connected with the bearing support tube 5' by an insulating 
sleeve 19. 

Figures 4 and 5 show a fifth and sixth embodiment 
respectively which are similar to the third embodiment. While 
in the third embodiment (compare left half of Figure 2), the 
sleeve 16 extends in axial direction beyond the thickening of 
the bearing support tube 5, in the embodiment of Figure 4, the 
thickening of bearing support tube 5 and the sleeve 16' ends 
flush with one another at the end facing away from the shoulder 
6'. In the embodiment of Figure 5 (which is less suitable for 
ball bearings), the thickening portion 6" of the bearing 

- 10 - 
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support tube 5" extends to its end facing away from the shoulder 
6 1 , which permits easy manufacturing. 

In these embodiments of the present invention, the sintered 
slice bearing unit 15 is fixed between the two shoulders 6,7 of 
the bearing support tube 5 or of the bayonet-type closing 
element 8 connected with it. The slide bearing unit 15 has no 
grooves or channels and can therefore be manufactured in an easy 
manner. In addition the bearing arrangement can be assembled 
easily. In the bearing arrangement, the slide bearing unit - 
possibly together with the rubber rings and the plastic sleeve - 
can be replaced by a double ball bearing or by two ball bearings 
which are separated from one another by a spacing sleeve, which 
means that the bearing arrangement can be manufactured to be 
compatible with slide bearings and ball bearings. 

It is particularly advantageous to design the bearing 
arrangement with the sleeve consisting of an elastic material. 
By this sleeve, the wall thickness of the slide bearing unit can 
be reduced to such an extent that its sintered body can be 
produced by pressing, which makes it possible to reduce the 
bearing surface between the slide bearing unit and the shaft by 
a recess. 

Figure 6 shows a further simplified embodiment of a bearing 
arrangement according to the invention similar to the embodiment 
of Figure 2, right side. The inner bore 20 of the bearing 
support tube 5'*' has a reduced slope of about 1 # and extends 
to the shoulder 6. ^Essentially over the whole length, 
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in the axial direction of the inner bore 20 there are three ribs 
22 injection-molded onto it which are distributed evenly at the 
inner circumference and project radially toward the interior. 

The interior surfaces of these narrow axial longitudinal 
ribs 22 have a certain elastic-plastic flexibility or 
defonnability in the radial direction. They are therefore 
suitable as a snug fit for the bearing unit IS, and also for a 
coaxial thick-walled plastic filling body 21, and, only in 
special cases, must be recalibrated by a simple tool. The 
filling body 21, preferably made of plastic, in this case, 
carries out the functions of the covering the bearing unit 15 • • • 
in the bearing support tube 5"' as well as axially securing and 
sealing off of this space of the bearing unit IS'". A first 
side of the radial outer collar portion 9 • • • of the bearing unit 
15'" rests at the first shoulder 6, which is provided at one 
end of the bearing support tube 5'", preferably away from the 
side of the flange 4, and on the other side, is held in an 
axially pressed-on condition by the filling body 21. 

The filling body 21 is constructed like a hollow bowl. 
It is pressed with a press fit friction from the direction of 
the flange 4, into the inner bore 20 of the bearing support 
tube. The tube is formed in one piece with the flange 4 as a 
plastic part, in such a manner that the interior surface of the 
hollow bowl rests against the rounded end of the shaft 1. A 
punctiform bearing 39 without any axial play is provided at that 
rounded end. The axial ^position of the filling body 21 is 
maintained by/a bonding agent in an exterior groove 40 of the 
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filling body which essentially fills out the remaining faeariQg 
space . 

The filling body 21 for guiding of the bearing unit IS'" 
has a precise outer guiding surface 37 in the lower or central 
area, for the double bearing unit 15 • • • . 

In Figure 7, the bearing unit IS on the outside is 
constructed to be approximately barrel-shaped with a bulging 
side 24. The sleeve IV is pressed over this bulging side or is 
applied to it firmly by another process (such as hot forming). 
The thus obtained composite part 11', 15"" is pushed in from the 
direction of the flange 4 side, until one face of the sleeve 
U', the latter preferably consisting of plastic, comes to rest 
at the shoulder 6. A rubber disk 25 rests against the other 
face of the sleeve 11'. This rubber disk 25 is pressed against 
sleeve 11- in axial direction by the closure element 8. The 
sleeve 11- and thus also the bearing unit 15 are radially 
centered and held at the inside edges 23 of the ribs 22. For 
axial securing, a groove 31 is worked into the flange area in 
the inner bore 20 of the bearing support tube 5, into which 
radially rebounding noses 32 of cap 8 lock. 

Figure 8 shows another embodiment having a radially inner 
shoulder with a stop surface 6, at the end of the bearing 
support tube 5'" away from the side of the flange 4 which is 
constructed in one piece with the bearing tube as a plastic 
die-cast part. 
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*?«in. from th. direction of .the fiance 4 si-e t „. . 

b ; r V° is — — - ,,i ,„ :;:;, : ;::;\ 2 

;; h " i4uy - — « «- -ie c y u nir:cal 

°;:r iMi rits ~* «» p» !S fi t . N . 

a spacing sleeve 5n <• < ' 

30 l, lns .rt.d uMch rests 

races of the firci. k ter 
fir,t bearm, arMd . aeMnd 

follows and is also pushed in. 

The support b.arin, tub. S • • • arr,n s ,ment , which is 
Provided with a throu 9 h-bore openin, toward £1 an,e 4. has 
«dial ly «. xible thin lonsitudinal rifcs 22 ^ 

~« iT T the bearinss fron the - — 

h e 20 """" in> - "«« — 

and ClOSU " ' lement " — —1 — g 

».lin 9 -off. or „ least coverin, of the bearin, s ? ace. 

In the embodiment of Ficur. » - * 
part 40 ««P-draw„ closure element 

' " tr ° Via ' i " rrom the direction of 

' nan S e side. This ae . p . drawn <Q ^ ^ a ^ 

» Provided witb a .-shape, cross section. Sprin, tabs « 
Project from the direction, of th , botto „ ^ ^ 

rtc T SUidSd U " tU - 

reesed aU th. w. y in , „ dmiy „ bounding ^ ^ ^ ^ 
closur. „ 0 h . ve thetr - o>jter ^ ^ 

-em,. lv „ int0 th . pl „ tlc interior ^ ^ ^ jo ef 
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faring bcre . Ther , „, {hr „ sueh ^ ^ 

■»». o««„ 4Xy from eh . el « ment 40 . tn cann<r> a s _ r __ 

securing of the bearing set or of the thus £ , r31ed bear ^ ; 
-nit is ach.ived. In this embodinent , , c=vering ^ mi ^ 

•Isc be ,« eJ which, however, ls not sho „ n in ^ in ^ 
8 • 

Figure 9 shows a somewhat thick-walled Passive pl.. tle csp 
which is pushed int0 the r.di.Uy flexible sheU surface of 
the front surfaces 23 of the ribs 22 of the bearing tube bore 
«. The radial flexibility is created by thin longitudinal ribs 

"d in wr.ich case a double bearing unit 5" with two 
cylindrical inner bearing surfaces for a preferably sintered 
slide bearing piece 15*"", with a radial cuter collar located at 
"a end. is clamped between the first stop surface 6 and the 
race of the piastic hoUow-bow! pot 21. After the „.taU lc 
sintered double bearing eiement 5" and then the piastic hollow 
bo-1 21 is pushed in from tb, direction of the open end up to a 
atop , .g. in s t the rounded off shaft end, . punctiform bearing 
" treated which has no axial pl .y. This is obtained by a metal 
ring 40' with radially projecting elastic metal tongues 42- 
injection-molded on the outside into the relatively thick wall 
of the plastic bowl 21 in the area of the closed bottom. „nen 
the plastic bowl 21 is pushed in, these tongues 42- win the „ De 
bent and pressed against the bores 20, where they hook in t „ the 
•»<• Position, similar to Figure 8. However, in fi, ure 9 , the 
Plastic bowl 21 forms a full covering of the bearing space. 
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"* erS ° iiment ° f n <»" 10 !• .l-iUr to ri S ure 4. but . 
«"lx... . cn ? ty? . closur. fastener of different d esi S n A 
^eeve 1,. u s , own , ^ ^ ^ 

tube S and the coxier , of the slice b.arin, unit Ih . 
slid, b.arin, unit 15 . u t „ us br<eed ^ ^ 

formed b y . thicK.nin, of tha beari „ 9 support ^ 
•bouid.r 5, of . closure .l.„.„ t ... Ih . ^ fcy ^ ^ 
«l.m.nt. in .Ms case, do.s not «. place o y the b. y o„et-t y pe 
.«.nin„ es <escri.ec in Figure 1( but by 

WhlCh l0Ck in " — sponoin, br..*throu S hs so in th . area 

of the flange-side end of m ft 

9 end of the bearino support tube 5. viewed i„ 

•xial direction ,see ri 9 ur, 12, , the br.a kt hrou 9 hs 50 have tb, 
cuter contour of tabs 64 and tb. p.rtaini„ g projections SI of 
tb. closure element .. ,with th . overdlme „ sion) _ ^ 

without any additions! expenditures, m a y be manufactured in th. 
injection-molding process Any reworUng or additional 
treatment is therefore not nec.ssarjr. 

Figures 11 and 12 show th. closur. .l.m.nt 8- i„ . 
section.! and in a plan vi.w. This closure ^ ^ 

mj.ction-moid.d in on. pl .« £r o„ pi.stic (as shown in the 
.mbodim.nt). it consists of a bowl-shap.d main bod y having . 
bottom 63 .„„ an , ssentially cylindrical fcoul mU ^ ed9e 

ot which forms th. shouldar 57. ih ntlally fl „ bottom „ 

».s tab, ,4 which proj.ct r.di.Uy toward th. outsid.. Ae th . 
"dial .„„ 0 f th. t.b, 64 th.r. ar. arms 53 arr.ng.d 
•Pproximat.ly in p. raU .l with r.sp.ct to tb. bowl wall 52. 
Tb... arms 53 ^containing" elastic projections 51. 
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The projections 51 project from the upper end area 56 cf 
the arr.s 53 in a direction downwardly toward the bettor. 63 in a 
radially bent manner and with lateral play to the outside. The 
projections 51 which because of their thickness and resiliency 
are collapsed or pressed inwardly during the inserting into the 
breakthroughs 50 at the exterior sides 59, by the outer edges 60 
of the breakthroughs 50. The closure element 8" is pushed 
inwardly in an axial direction, until the shoulder 57 rests 
against the collar 9. Subsequently, the projections 51 spring 
toward the outside so that their end edges 65 rest against the 
interior side 66 of the flange 54. By this resting, the 
shoulder 57 of the closure element 8" is pressed against the 
collar 9, whereby the bearing of the shaft 1 is protected from 
dirt and the leaking of lubricants. The interior side 67 of the 
bottom 63 of the closure element 8" presses against the 
rounded-off axial end of the shaft 1 and thus eliminates the 
axial play of the shaft. 

Although the present invention has been described and 
illustrated in detail, it is to be clearly understood that the 
same is by way of illustration and example only, and is not to 
be taken by way of limitation. The present invention is to be 
limited only by the terms of the appended claims. 
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1. An axial flow fan comprising; 

a central driving motor having a shaft; 
an impeller driven by said shaft; 
a bearing unit for said shaft; 
a bearing support tube radially surrounding and 
supporting said bearing unit and having a first 
shoulder; 

a flow duct surrounding the impeller and having an 
flange extending inwardly from adjacent the outer edge 
of the flow duct; and 

a closure supported by said flange and having a 
second shoulder; 

the bearing unit being braced between said first 
and second shoulder portions. 

2- A fan as claimed in Claim 1, wherein the bearing 
unit has slide bearings. 

3. A fan as claimed in Claim 1 or Claim 2, wherein a 
sleeve is provided between the first shoulder and a 
collar of the bearing unit. 

25 4. a fan as claimed in Claim 3, wherein said sleeve 
consists of a plastic material. 
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5. A fan as claimed in Claim 3 or Claim 4, wherein a 
respective rubber ring is provided between the first 
shoulder and said sleeve and between the sleeve and said 
collar. 



6. A fan as claimed in Claim 4, wherein the bearing 
unit is graced against the second shoulder via a rubber 
ring and the sleeve is braced against the first shoulder 
by another rubber ring. 



'• A fan as claimed in Clair. 3, wherein said sleeve 
consists cf an elastic material . 



8. A fan as claimed in Claim 7, wherein the elastic 
material is rubber 

9. A fan as claimed in Claim 7 or Claim 8, wherein 
said sleeve is braced axially between the first shoulde 
and the collar. 

10. A fan as claimed in any one of Claim 7 to 9 
wherein the first shoulder is formed by a racially 
thickened section of the bearing support tube, which 
section extends inwardly toward the shaft. 

H. A fan as claimed in Claim 10, wherein said sleeve 
extends in the axial direction beyond the end of said 
thickened section facing away from the first shoulder. 

12. A fan as claimed in Claim 10, wherein said sleeve 
extends in the axial direction to the end of said 
thickened section facing away from the first shoulder. 

13. A fan as claimed in any one of Claims 7 to 12, 
wherein said sleeve extends in the radial direction 
between the bearing support tube and the bearing unit. 

14. A fan as claimed in Claim 1 or Claim 3, wherein the 
bearing unit consists of at least one roller bearing. 

15. A fan as claimed in Claim 14, wherein the bearing 
unit is formed of two ball bearings. 



05 



10 



A fan as claimed in Claim 13 wh , ro . 
•1-v. extends between the staJ ' " 3 



tall bearings. " ~ Stat0r " si ^ races of 



sa:c 



17 • A fan as claimed in any one of n • 

^ 16, wherein the first 17 T * 1 t0 9 and 14 

of the bearinn * " *" Pr ° Vided at •« end 

oearmg support tube awav from ♦ * 

flange. y from the s *de of the 

^8. A fan as claimed in any one of m 

w herein the be iri „ 9 y un : h ° a v a he b r ecedin9 

-hie. is reduced by a recess. 9 SUrfaCe 

c\ 9 :J. f :e" 1 : 1 : i ;:: nt i : d 7 one o( the ™« 

with the bearing " " «""««ed 

part. 9 SUPPO " ' Ube b * —» - » dieting 

20 • A fan as claimed in any one of -k 

— . — the bearing^' £ ^'Z.^. 

cui»s/i;: i ; i ::r e d 1 in any one ° f 

*or a bear ; TV """""^ " ' 

9 stace o£ the bearing support tube. 

spring bracing co-operatin, with' ° Pe "" n9 

23. A fan as claimed in Claim 21 or Claim 27 k , 
- cacur. is co „ s truc t ,d as a ^Z^tl. 



- 21 - 



* U " " * Uim * in "V °n. Of Claims 1 „ 23. 
area of the flange adiacent th* k 

in,o wmch „ ui j y „;:;: , ;: ! 7 r: tube and 

05 >.c M by elastic deformation. 

"roucM" " Cliir '" " Wh «' ln «• "«.k- 

throuchs, Vleued in the 4x . al „ lr 

essentially the outer contour of tabs .J 
10 the closure. P":>««i°™ on 

A fan as claimed in claim 25 or Clai, 26, wherein 
the closure has a bowl-shaped main body with an 

toward the outs.de and having arms arranged in P . rallel 

hit wan and havin = »««« -»^t~ 

28. A fan as claimed in any one of claims 25 to 27 
-herein, after securing of the closure, end edges of the 
projections rest against the interior side of L 
flange. 

29. A fan as claimed in any one of Claims 25 to 28 

TsZl^ ° f b ° Wl is construct as 

a shou der w hlch under axial prMtr , Ml • rests 

the collar of the bearing unit. 
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30. A fan as claimed in Claim 29, wherein the outer 
surface of the bowl bottom is approximately flush with 
the axial exterior side of the flinge. 

31. A fan as claimed in Claim 1 and substantially as 

nlllT?" d6SCribed With reference to and as sho - i» 



32. A fan as clained in Claim 1 

hereinbefore described w"^^/^""'"* » 
the left band side o£ risu „ ^""^ " ^ " •*»<» « 

«. „: n r;r:; ;;;: r it" n " to and - sh ~- « 

34. A fan as claimed in ri«,«. i 

i. . w " 10 ClaiIn 1 and substantially as 

";r;: ore d .. erlb „ wlth „ £<rence to and m - : tn 

35. A fan as claimed in CU1B j subst 

36. A f,„ as claimed in claim 1 and substantially as 

:zzT" aescribed wuh " £ — " « « in 

37. A f as clain , ed iB i , 

ZZ I Wth <° - " in 

38. A fan as claimed in Claim 1 and substantially as 
hereinbefore described witb reference to and as snovn ln 

L'r -V." " Cla """ i ln CUin 1 ,nd "".t.nti.11. as 

ZTT" described with " f " en - <° - « -ol i„ 

«0. A fan as claimed in claim 1 and substantially as 
hereinbefore descried wit, reference to and as shown ln 
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<i. A far. as claimed in Clairr. 1 and substantially as 
hereinbefore described with reference to and as shown ir. 
Figures 10, 11 and 12. 



05 42. A fan incorporating any novel feature disclosed 

herein independently or in any combination of features. 
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